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___)
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The outcome of patients with hepatocellular carcinoma (HCC)
remains poor because of the high frequency of intrahepatic recur-
rence (IHR), particularly early IHR within 1 year of hepatectomy.
To search for genes involved in early IHR, we performed DNA
microarray analysis in a training set of 33 HCCs and selected 46
genes linked to early IHR from approximately 6,000 genes by
means of a supervised learning method. Gene selection was vali-
dated by a false discovery rate of 0.37%. The 46 genes included
many immune response-related genes, which were all downregu-
lated in HCCs with early IHR. Four of these genes (HLA-DRA,
HLA-DRB1, HLA-DG and HLA-DQA), encoding MHC class II
antigens, were coordinately downregulated in HCCs with early
IHR compared to levels in HCCs with nonrecurrence. A cluster
analysis reproduced expression patterns of the 4 MHC class II
genes in 27 blinded HCC samples. To localize the major site of
production of HLA-DR protein in the tumor, we used 50 frozen
specimens from 50 HCCs. Immunofluorescence staining showed
that HLA-DR protein levels in tumor cells, but not in stromal
cells, were associated with the transcription levels of HLA-DRA
determined by both DNA microarray analysis and real-time guan-
titative reverse transcription-PCR. Univariate analysis showed
that tumor HLA-DR protein expression, pTNM stage and venous
invasion were associated with early IHR. Multivariate analysis
showed that tumor HLA-DR protein expression was one of the
independent risk factors for early IHR, suggesting HLA-DR pro-
tein potential as a biomarker and a molecular target for therapeu-
tic intervention.

© 2005 Wiley-Liss, Inc.
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g)atocellular carcinoma (HCC) is a common fatal cancer world-
wide.”™ A major obstacle in the treatment of HCC is intrahepatic
recurrence (IHR), which is observed in 30% to 50% of HCC patients
who undergo curative surgery. *5 There are 2 representatxve modes
of IHR after surgery, i.e., early IHR and late IHR.*® The former,
most cases of which can be attributed to intrahepatic metastasis of
cancer cells and detected w1thm 1 year of surgery, limits the poten-
tial for surgical cure of HCC.**® Thus, a better understanding of the
molecular mechanisms of early IHR will enable us to develop novel
therapeutic options for improving poor prognoses.

Since the initial description of DNA microarray analysis,® we
have used this technology to proﬁle gene expression pattermns spe-
cific to many aspects of HCC.> Usmg a supervised leaming
method, we developed a DNA microarray- based system with only
12 genes for prediction of early IHR of HCC.®> The 12-gene pre-
dictor detected accurately early IHR in HCC patients undergoing
curative surgery; however, the 12 genes used are involved in a
wide range of b1010g10a1 processes, and their roles in early THR
remain to be clarified.’ To extend our previous ﬁndmgs we car-
ried out a postplanned analysis of the DNA microarray datasets
that were used to construct the 12-gene predictor.

Our supervised learning procedure yielded 46 genes, which
included many immune response-related genes in addition to the
12 genes mentioned above. Because 4 genes (HLA-DRA, HLA-
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DRBI, HLA-DG and HLA-DQA) of the same MHC class II antigen
family were included in 46 genes, we focused our present investi-
gation on the identification of primary sites of HLA-DR protein
biosynthesis in HCC tissues and examined the relation of protein
levels to clinical features of HCCs.

Material and methods

Selection of genes related to early IHR by DNA microarray data
analysis

‘We have analyzed the levels of expression of approximately 6,000
genes in human ‘HCC samples using high-density ohgonucleoude
arrays (HuGeneFL Array, Affymetrix, Santa Clara, CA).>""'% In our
study, to search for genes related to early IHR, we used DNA micro-
array data from a sample of 33 HCCs, termed training sample, that
was used to construct the predictor for early IHR (http://surgery2.
med.yamaguchi-u.ac Jp/research/DNAchlp/ released according to
MIAME by Brazma ez al.''). Among the 33 HCCs, early IHR was
found in 12 HCCs (HCV02T, HCVO06T, HBVO7T, HBVI14T,
nonBCI15T, HCV20T, HCV31T, HCV45T, HBV55T, HCVS80T,
HCV89T and HCV90T). No recurrence within 1 year after surgery
was found in 21 HCCs (nonBCO03T, HBVO05T, HCVOST,
nonBCO9T, HCV10T, HCVI12T, HCV18T, HCV2IT, HCV22T,
HCV26T, HCV27T, HCV28T, HCV29T, HBV30T, nonBC32T,
HCV37T, HCV42T, HCV46T, HBV48T, HBVS57T and HCV59T).

From a pool of approximately 6,000 genes, we first investigated
all genes whose mean average differences (ADs) (arbitrary units
from Affymetrix) in the 12 HCCs with early IHR were 2-fold
higher or 0.5-fold lower than those measured in the 21 HCCs with
nonrecurrence. We subsequently selected genes that had mean
ADs >20 in either group. This filtering yielded 332 genes. We
then ranked the selected genes in order of decreasing magnitude
of Fisher ratios.”® To decide how many genes we should con-
sider, we used a random permutation test as described previ-
ously. 710 From the distribution of the Fisher ratios from
randomized data, the top-ranking 46 genes with Fisher ratios
>0.92 were considered to show statistically significant (p < 0.01)
differences in expression between the 2 groups (Fig. 1 and Table
I). To validate our gene selection, we calculated the false discov-
ery rate, the percentage of false positive genes, as previously
described.'®
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Ficure 1 ~ Gene expression profiles linked to early intrahepatic recurrence (IHR). Color displays of expression of 35 downregulated genes
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To confirm reproducibility of the microarray data of 4 MHC  ples (http://surgery2.med.yamaguchi-u.ac.jp/research/DNAchip/:)
class 1T genes (HLA-DRA, HLA-DRBI, HLA-DG and HLA-DQA), using hierarchical cluster analysis with Cluster software and Tree
we investigated their expression patterns in 27 blinded HCC sam-  View software.'?
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TABLE I - FORTY-SIX GENES RELATED TO EARLY INTRAHEPATIC RECURRENCE OF HCC'
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Fisher ratio Accession no. Symbol Function Locus

Thirty-five genes downregulated in HCC with early IHR vs. HCC without recurrence
2.6879 113923 FBNI Extracellular matrix 15q21.1
2.5592 108895 MEF2C Transcription 5ql4
1.9674 MS59465 TNFAIP3 Immune system 6q23.1-q25.3
1.7562 U51240 LAPTMS Lysosomal protein interacting with ubiquity 1p34
1.7390 M17733 TMSB4X Immune system/cell shape and size control Xq21.3-q22
1.6647 U69546 CUGBP2 RNA binding and RNA processing 10p13
1.5794 X00274 HLA-DRA Immune system 6p21.3
1.5165 X75042 REL Transcription 2p13-pl2
1.5095 L43579 clone110298 Unknown Xq28
1.3955 7237976 LTBP2 Miscellaneous 14q24
1.3814 X82200 TRIM22 Transcription 11p15
1.3591 M33600 HLA-DRBI Immune system 6p21.3
1.2798 U13219 FOXF1 Transcription 16q24
1.2626 M34996 HLA-DQA Immune system 6p21.3
1.2569 U19495 SDF-1 Immune system 10q11.1
1.2163 Us9321 DDX17 Nuclear process or RNA binding protein 22q13.1
1.2156 Y10032 SGK Signal transduction 6923
1.2130 M21574 PDGFRA Signal transduction 4qli-q13
1.2028 M62424 F2R Blood coagulation 5q13
1.1963 M13560 HLADG Immune system
1.1837 28915 MTAP44 Immune system I
1.1250 X82153 CTSK Proteolysis and peptidolysis 1921
1.1072 719554 VIM Cytoskelton 10p13
1.0771 222534 ACVR1 Signal transduction 2q23-q24
1.0509 J03040 ON/SPARC Ossification/extracellular matrix 5931.3—q32
1.0354 M23178 SCYA3 Immune system 17q11-q21
1.0252 D13631 ARHGEF6 Apoptosis Xq26
1.0195 D13639 CCND2 Cell cycling 12p13
0.9997 M55998 COL1ALl Extra cellular matrix 17q21.3-q22.1
0.9869 X64072 1TGB2/CD18 Immune system and cell adhesion 21q22.3
0.9858 Y00062 PTPRC Miscellaneous 1q31—q32
0.9710 ABQ000409 MKNK1 Signal transduction Ipter-p31.3
0.9601 U20734 JUNB Transcription 19p13.2
0.9364 784483 EST Unknown function 13q12—q13
0.9202 u66075 GATA6 Transcription 18q11.1-q11.2

Eleven genes upregulated in HCC with early IHR vs. HCC without recurrence

1.7441 u27326 FUT3 Metabolism 19p13.3
1.4150 103411 RDBP RNA binding and negative elongation factor 6p21.3
1.4096 X82693 E48 Cell adhesion 8q24-qter

©1.3543 AC000063 SEMAJ3F Embryonic development 3p21.3.
1.3176 M20778 COL6A3 Extra cellular matrix 2q37
1.2370 J03060 GBAP Metabolism 1921
1.0222 M35531 FUTI Metabolism 19p13.3
1.0018 U78190 GCHFR Metabolism 15q15
0.9907 X13930 CYP2A Detoxification and drug metabolism 19p13.2
0.9437 AF001359 MLHI1 Mismatch repair 3p21.3
0.9263 U82306 EST Unknown function

'Bold face indicates the 12 genes used to construct the predictor.’®

Immunofiuorescence staining for HLA-DR protein

To identify the major location of HLA-DR protein in tumors, we
used individual frozen specimens from 50 HCCs. All samples were
immediately stored at —80°C in optimal cutting temperature (OCT)
compound (Tissue-Tek®, Sakura Finetechnical Co., Ltd., Tokyo,
Japan) after surgery. Of these 50 HCC samples, 21 and 9 were
assigned to the training and blinded sets, respectively, in the pre-
vious study.® The remaining 20 were newly recruited in our study.
Direct immunofluorescence staining was performed as previously
re:ported.]3 Briefly, 5 pm-thin cryostat sections were fixed in 95%
ethanol. Sections were stained for HLA-DR and control sections
were stained with hematoxylin and eosin. Individual sections were
incubated with fluorescein isothiocyanate-conjugated murine
monoclonal antibody (1:100) (Becton Dickinson Immunocytome-
try Systems, Mountain View, CA) against a nonpolymorphic
human HLA-DR antigen overnight at 4°C. The immunoreactivity
was analyzed with the use of Olympus BX50 fluorescence micro-
scope (Olympus Corporation, Tokyo, Japan).

Positive HLA-DR immunoreactivity was found exclusively in
kupffer cells and immune cells in nontumorous livers. Its positive

frequency was less than 5% in all hepatocytes examined (data not
shown). On the basis of this finding, tumor HLA-DR protein levels
were scored as follows: 0, less than 5% of tumor cells were stained;
1, 5-30% of tumor cells were stained and 2, more than 30% of
tumor cells were stained. Tumors scoring 1 or 2 were judged as
overexpressed for HLA-DR protein. The scoring was performed
independently by 2 pathologists blinded to clinical details. The
scores assigned by the 2 pathologists were in agreement.

Real-time quantitative reverse transcription (RT)-PCR

To evaluate the relation between HLA-DR protein levels and
HLA-DRA mRNA levels, we performed real-time quantitative RT-
PCR in the 30 HCC samples mentioned above. Both the RT step
and real-time quantitative PCR were performed as reported previ-
ously.'*** Standard plasmid (pAT153) containing the human HLA-
DRA coding region was supplied by Health Science Research
Resources Bank (Osaka, Japan). The plasmid was used as template
DNA at numbers ranging from 10% to 10% copies to produce stand-
ard curves (data not shown). To detect human HLA-DRA mRNA,
oligonucleotides 5'- CTCCCCTTCCTGCCCTCAAC-3' (sense)
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FIGURE 2 — Association among expression levels of 4 MHC class II genes determined by DNA microarray analysis. Pearson correlation coef-
ficient was calculated using the software Statview. All values are average differences (arbitrary units from Affymetrix) of individual genes. All
data are available at http://surgery2.med.yamaguchi-u.ac.jp/research/DNAchip/. Note that all 4 genes are coordinately expressed in HCC tissues
and expression levels are relatively low in HCCs with early intrahepatic recurrence.
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Figure 3 ~ Reproducibility of expression patterns of 4 MHC class 11 genes on an independent set of HCC samples. We investigated their
expression patterns in 27 blinded HCC samples (http://surgery?2.med.yamaguchi-u.ac.jp/research/DNAchip/:) using hierarchical cluster analysis

with Cluster software and Tree View software.’?

and 5'- ACCCACAGTCAGGCCCA AGG -3’ (antisense), which
yield a 156 bp product were used as primers. Five microliters of
c¢DNA solution (equivalent to cDNA from 100 ng of initial RNA)
was subjected to real-time RT PCR amplification. The reaction was
performed on a LightCycler ™ System Version 3 (Roche Diagnos-
tics, Mannheim, Germany). ~ Products from PCR were quantified
with a Lumi-Imager F1 (Roche Diagnostics) and analyzed with
LightCycler Software (Roche Diagnostics). Each analysis was per-
formed in duplicate. We calculated the abundance of each transcript
as mean copy number per 100 ng RNA for each tissue.

Statistical analysis

Correlations between DNA microarray data of the 4 genes
(HLA-DRA, HLA-DRBI, HLA-DG and HLA-DQA) and correlations
between DNA microarray data and quantitative RT-PCR data for
the HLA-DRA gene were determined by Pearson correlation coeffi-
cients. Reproducibility of expression patterns of the 4 MHC class
II genes on 27 blinded samples were validated by Fisher’s exact
test. Relations between HLA-DR protein and HLA-DRA mRNA
levels in tumor were evaluated by ANOVA. Relations between
tumor HLA-DR protein levels and clinicopathologic factors and
relations between early JTHR and clinicopathologic factors were
analyzed by ANOVA with Fisher’s PLSD test, Fisher's exact test
and the Mann-Whitney U test. We carried out multivariate analysis
to assess independent factors for early THR in the 50 HCC samples
using the stepwise logistic regression model (SPSS 11.0J; SPSS,
Inc., Chicago, IL). Seven variables (age, sex, tumor HLA-DR
protein levels, tumor size, tumor differentiation, venous invasion
and pTNM stage) were entered into a forward stepwise regression
model. Each model was tested for goodness of fit by —2 log likeli-
hood and chi-square in each step. p < 0.05 was accepted as statisti-
cally significant.

R, HCC with early intrahepatic recurrence. N, HCC with nonrecurrence.

Results

We identified 46 genes linked to early IHR of HCC. This gene
selection was validated by a false discovery rate of 0.37%. Of
those 46 genes, expression levels increased in 11 (23.9%) and
decreased in 35 (76.1%) of HCCs with early IHR compared to lev-
els in HCCs without early IHR (Table I). The latter group included
many immune response-related genes (Fig. 1 and Table I) includ-
ing 4 genes (HLA-DRA, HLA-DRB1, HLA-DG and HLA-DQA) of
the MHC class II antigen family whose expression levels were
correlated (Fig. 2). Hierarchical cluster analysis with the 4 MHC-
class II genes divided 27 blinded samples into 2 main clusters R
and N. Seven of 14 had early IHR in cluster R; in contrast, 12 of
13 had nonrecurrence in cluster N (p=0.033 by Fisher's exact test)
(Fig. 3). Thus, their expression patterns were maintained even in
blinded HCC samples.

It is known that MHC-class I genes play a central role in host
immune response in cancer patient.'® There were many probes for
MHC-class I genes or nonclassical genes on the array in our study;
they did not survive in our filtering because their levels were
markedly low in most HCCs examined (data not shown).

Among the 4 MHC class II family genes coordinately downre-
gulated in HCC with early IHR, we chose to investigate the major
location of HLA-DR protein in tumor. Using immunofluorescence
staining, we found that HLA-DR protein was expressed in stromal
cells in some cases, but its biosynthesis did not parallel the tran-
scription levels determined by DNA microarray analysis (data not
shown). For immunoreactivity of HLA-DR protein in tumor cells,
19 (38%) scored 0, 19 (38%) scored 1 and 12 (24%) scored 2
(Fig. 4). Levels of HLA-DR protein in tumor cells were associated
positively with transcription levels of HLA-DRA gene by meas-
ured DNA microarray analysis and real-time quantitative RT-PCR
(» < 0.0001 and p = 0.0001 by ANOVA) (Fig. 5). Tumor size in
HCC scoring 0 was significantly larger than that in HCC scoring 1
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FiGuRE 4 — Immunofluorescence staining for HLA-DR protein in representative cases. (a) A case (HCV10T) with score 2 in which more than
30% of tumor cells are stained. (b) A case (HCV45T) with score 1 in which about 10% of tumor cells are stained. (c) A case (HCV20T) with
score 0. Note that some populations of stromal cells are stained, but none of the tumor cells are stained. All 3 tumors were judged as moderately
differentiated HCC. (d—f ) H&E staining of tumors corresponding to HCV10T, HCV45T and HCV20T, respectively (object lens: x20).

FIGURE 5 — Levels of HLA-DR protein and HLA-DRA mRNA in HCCs. (a) Levels of HLA-DR protein and HLA-DRA mRNA in individual
tumors. Note that there was an association between DNA microarray data and quantitative RT-PCR data in 30 samples (r = 0.625 and
p = 0.0001). (b)) DNA microarrray data showing association between levels of HLA-DR protein and HLA-DRA mRNA in tumors (p < 0.0001
by ANOVA). (¢) Quantitative RT-PCR showing association between levels of HLA-DR protein and HLA-DRA mRNA in tumors {p = 0.0001
by ANOVA). Score 0, less than 5% of tumor cells were stained; Score 1, 5-30% of tumor cells were stained; Score 2, more than 30% of tumor
cells were stained. The RT-PCR result was based on mean of duplicated experiments in selected 30 samples.
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TABLE Il - RELATIONS BETWEEN TUMOR HLA-DR PROTEIN LEVELS AND CLINICOPATHOLOGIC FACTORS

Clinicopathologic factors

Score of HLA-DR protein staining

p value
0 1 2
Sex N.S.
Male 13 16 8
Female 6 3 4
Age (year) 61.9+/-2.4 63.54+/-1.2 64.0-+/-2.3 N.S.
Tumor size (cm) 5.5+4/-0.7* 3.2+4/-0.4% 4.6+/—1.1 *» = 0.015
Tumor differentiation N.S.
Well 0 2 0
Moderately 17 12 11
Poorly 2 5 1
Venous invasion N.S.
(-) 13 15 10
(-+) 6 4 2
pTNM stage of UICC **p = 0.098
1 5 11 8
11 10 7 2
A 4 1 2
*ANOVA with Fisher’s PLSD test.—**Fisher’s exact test, N.S., not significant.
TABLE III - FACTORS RELATED TO EARLY INTRAHEPATIC RECURRENCE
Factor Early intrahepatic recurrence p value
=17 (~)(n=33)
Sex *p=0.334
Male 14 23
Female 3 10
Age (year) 60.2+/-2.5 64.5+/—-1.1 #p = (0.120
Tumor size (cm) 5.44/-0.9 3.94/-04 *4p = 0.167
Tumor differentiation *p = 0.485
“Well 0 2
Moderate 13 27
Poor 4 4
Venous invasion *p=0.012
(=) 9 29
(+) 8 4
pTNM stage of UICC *p = 0.038
1 4 20
1I 9 10
HIA 4 3
HLA-DR protein staining *p = 0.013
score 0 11 8
score 1 5 14
score 2 1 11

*Fisher’s exact test—**Mann-Whitney U test.

(p = 0.015 by ANOVA with Fisher’s PLSD test) (Table II). Low
levels of tumor HLA-DR protein tended to be associated with
advanced tumor stage {p = 0.098 by Fisher’s exact test) (Table
D). There were no associations between tumor HLA-DR protein
levels and other clinicopathologic factors,

Univariate analysis showed that tumor HLA-DR protein levels,
pTNM stage and venous invasion were associated with early IHR
(p = 0.013, p = 0038 and p = 0.012) (Table III). There were no
associations between early THR and other clinicopathologic fac-
tors. Multivariate analysis showed that tumor HLA-DR protein
levels and venous invasion were independent risk factors for early
THR (Table IV).

Discussion

‘We herein present the molecular signature linked to early THR
of HCC by applying a supervised learning method to DNA micro-
array technology. HCC patients have various backgrounds and
divergent clinical courses, resulting in much heterogeneity among
tumor samples examined.®’ To address this heterogeneity among
patients, we applied the Fisher ratio and the random permutation
test to DNA microarray data.”1° Thus, the 46 genes selected as
described above represent the molecular signature specific to THR

in a larger number of HCC cases. In particular, when we compared
the present data with our previous microarray data,”®'% we found
that there was no overlap between the 46 genes and virus- and
liver cirrhosis-related genes. This means that the 46 genes are
potential biomarkers and/or molecular targets for detection or
treatment of early JHR in HCC and that the potential is independ-
ent of viral and nontumorous factors.

The 46 genes included 10 immune system-related genes, all of
which were downregulated in HCCs with early IHR. This is one
of the most striking findings of our present study. Several investi-
gators including ourselves have proposed the clinical efficacy of
immune therapy against HCC.'®2° Therefore, our present result
suggests that downregulation of host immune response plays a
central role in early IHR of HCC. Four genes (HLA-DRA, HLA-
DRBI, HLA-DG and HLA-DQA) of the same family of HLA class
1I antigens were coordinately downregulated in HCCs with early
IHR in comparison to those with nonrecurrence. Their downregu-
lation in HCC with early THR was observed not only in training
samples but also in blinded samples, indicating their predictive
value for early THR.

We focused our investigation on HLA-DRA of the 4 MHC-class

11 genes and showed for the first time that HLA-DR protein plays
an important role in early IHR of HCCs. Several studies have
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TABLE 1V - INDEPENDENT RISK FACTORS FOR EARLY INTRAHEPATIC RECURRENCE
Variable Regression coefficient Standard ervor Risk ratio (95%CI) p value

Venous invasion

(+) 2.981 1.169 19.699 (1.922-194.803) p=0.011
HLA-DR protein expression

Score 1 -1.704 0.811 0.182 (0.037-0.893) p=0.036

Score 2 —3.689 1.558 0.025 (0.001-0.530) p=0.018
Sex

Male 2.459 1.277 11.694 (0.957-142.848) p=0.054

shown that HLA-DR protein can be expressed by HCC cells; how-
ever, 1ts relation to metastatic potennal has not been dis-
cussed.??2 HLA-DR protein is involved in the antigen presenting
function of macrophages including dendritic cells Activated
lymphocytes also express the HLA-DR antigen.?® Previous studies
revealed the infiltration of HLA»DR-positive immune cells into
HCC tissues following adoptive immune therapy.” Improved
prognosis of HCC following mﬁltrat1on by CD8" and CD4™ T
lymphocytes was found by Wada et al.® Because we did not per-
form laser capture microdissection, it is possible that the cancer
samples tested contained stromal cells. In our previous microarray
study, we found that vimentin was preferentially produced by
stromal cells in cancer tissues, and its downregulation was associ-
ated with early IHR of HCC. Taken together, these reported find-
ings suggest that HLA-DR protein can be expressed in both tumor
cells and stromal cells in HCC tissues. To identify the major site
of HLA-DR protein biosynthesis, we carried out immunofluores-
cence staining of fresh tumor samples. Our present results showed
. that the HLA-DR protein was preferentially located in the cyto-
plasm of tumor cells, but not in that of stromal cells, and HLA-DR
protein levels in cancer cells were consistent with HLA-DRA
mRNA levels determined by quantitative RT-PCR and DNA
microarray analysis. These results indicate that major sources of
HLA-DRA mRNA and HLA-DR protein in tumor tissues are HCC
cells themselves.

Multivariate analysis showed that low expression of HLA-DR
protein in tumor is an independent risk factor for early IHR, sug-
gesting its potential as a predictive marker for HCC with high
metastatic potential. However, it remains unclear how tumor
HLA-DR protein is related to intrahepatic metastasis of HCC. It is
reasonable to assume the immunologic role considering that many
immune-response related genes were downregulated in HCCs with

early IHR as well as HLA-DRA and that no recurrence was found
in 25 of 31 HCCs with HLA-DR overexpression (score 1 or 2).
Many studies have showed that MHC-class II antigens play a role
in prog}ression of malignant tumors via immunologic modifica-
tion. Our current results were consistent with their results. In
this regard, our finding is not a new one. However, in our study, it
is noteworthy that the MHC-class II genes were selected without
any bias from thousands of genes for association with early JHR
in HCC. Interestingly, a microarray study by Ramaswamy et al. >
showed similar finding that the decreased levels of HLA-DP betal
encoding 1 MHC class I antigen at the metastatic sites were com-
monl}; observed in a variety of adenocarcinomas. Recently, Herkel
et al.”” reported that MHC Class II-expressing hepatocytes can
function as antigen-presenting cells and activate specific CD4 T
lymphocytes. Epigenetic inactivation of the transcriptional activa-
tor for MHC class II genes 1s associated w:th the loss of HLA-DR
expression in tumor celis.* Sartoris et al*> showed increased
expression of HLA-DR in HCC cell lines by transfection of the
transcriptional activator for MHC class II genes and found that the
transfectant can serve to activate HLA-DR-restricted T cell line.
In conjunction with these reports, our present results suggest
immunologic roles of HLA-DR protein in early JHR of HCC.
However, it should be noted that the HLA-DR protein was exclu-
sively localized in the cytoplasm rather than on the cell mem-
brane, raising the possibility that tumor HLA-DR has functions
other than antigen-presenting function.®® Further studies are
needed to elucidate the biological function in early IHR of HCC.
In conclusion, our study shows that HLA-DR protein produced
by tumor cells can be useful as a predictive marker for early JHR
of HCC. Because the prognosis of HCC 1s extremely poor even
when curative surgery is performed 5 HLA-DR protein may also
function as a molecular target to improve the poor prognosis.
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